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[57] ABSTRACT 

A video signal processing circuit of a CCD-type color 
video camera includes a gamma-correcting circuit sec- 
tion, a delay circuit section, a chrominance signal pro- 
cessor and a luminance signal processor. Accordingly, 
the circuit is configured such that gamma-compensation 
processing is performed before the separation of the 
luminance and chrominance signals, and a DC fluctua- 
tion due to the gamma-compensation processing is com- 
pensated in the luminance signal processor. Thus, hori- 
zontal noise caused by the gamma correction can be 
diminated, which not only improves picture quality but 
also enables a reduction in chip sue. 

6 Claims, 4 Drawing Sheets 
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exhibits a non-linear gamma-compensating characteris- 
CCD-TYPE COLOR VIDEO CAMERA WITH tic curve, so that the 2H line has SI and S2 (both equal- 
GAMMA CORRECTION ing B) thereby the B-input DC level is gamma-compen- 
sated into the output DC level at position "a," and "b" 
BACKGROUND OF THE INVENTION 5 is the gamma characteristic of the input value 2B. How- 
The present invention relates to a charge-coupled ever » the *H line has SI (2B) and S2 (0), thus the repeat- 
device (CCD) type color video camera, and more par- edly input DC level is shown as 0 and 2B respectively, 
ticulariy to a video signal processor for a single-plate so that the output DC level at position "c" as an average 
color filter array (CFA) CCD type color video camera. of "0" and "b" is obtained regardless of gamma corn- 
In a general CCD type color video camera as shown 10 pensation. Therefore, upon the completion of the 
in FIG. 1, a video signal processor is provided for con- gamma compensation, the DC levels of the 1H and 2H 
verting a CCD output signal into a television signal lines differ by as much as the value of "d." 
having a luminance signal and color difference signals In addition, in the conventional method of circuit 
and output the television signal. A conventional video configuration, the luminance and chrominance signals 
signal processor comprises a delay circuit 10 which I 5 are separated and then the gamma compensation pro- 
receives a CCD output, signal and outputs a 1H line cessing is individually performed with respect to each 
delay signal and a 2H line delay signal ("H" represent- signal, so that four gamma compensation circuits (12d t 
ing one period of the horizontal synchronizing signal), a 14£, 14c and 14d) become necessary. Accordingly, each 
luminance signal processor 12 which receives the CCD gamma compensating circuit having non-linear charac- 
output signal and the 1H and 2H line delay signals and 20 teristics should be embodied as a ROM look-up table, 
outputs a luminance signal 00, and a chrominance sig- which consumes four such tables. Therefore, a signifi- 
nal processor 14 which also receives the CCD output amount 0 f chip area is occupied in the form of IC 
signal and the 1H and 2H line delay signals to output a processing, which has been a major obstacle in the re- 
color difference signal (C). duction of chip size. 

Luminance signal processor 12 comprises vertical 25 

aperture processor Xla which receives the CCD output SUMMARY OF THE INVENTION 
signal and the 1H and 2H line delay signals and per- ^ object of the present mvention is to prov ide a 
forms vertical aperture processing, a horizontal aper- videQ si ^ processor for Roving the picture quality 
ture processor 126 which receives only the 1H line of ^ sin le late CFA . CCD t e video cameraj for 
delay signal and performs horaontd aperture pro^ 30 overcomin the aWdescribed conventional prob- 
ing, an adder 12c which adds the output signals of the lems 

vertical and horizontal aperture means and the 1H- . ' A , , . A - , ^ . . . . 

r^U 7L . 1 j c 4. / \ Another object of the present mvention is to provide 

delayed CCD output signal, and a first gamma (y) cor- . , . t J ^ . u** t, 

rection circuit Z which gamma-corrf cts the output a P roc£ f or decreasmg chip size when 

signal of the adder and outputs a final luminance signal. 35 manufacturmg an mte^ated circuit 

Chrominance signal processor 14 comprises an RGB For accomplishing the above-mentioned objects, the 
matrix circuit 14a for receiving the CCD output signal present mvention provides a video signal processing 
and the 1H and 2H line delay signals and outputting R, for a sm S le charge-coupled device (CCD) color 
G and B color signals, second, third and fourth gamma vldeo "TO the circuit receiving a CCD output signal 
correcting circuits 14*, 14c and Ud for performing 40 outputting television lununance and chrominance 
gamma correction with respect to the RGB color signal signals, and the CCD output signal having two different 
from RGB matrix circuit 14c, and an encoder 14e for chrorninance signals SI and S2 alternately arranged, 
receiving the three gamma-corrected primary colors wherein the SI is R+G+2B and the S2 is R+2G at an 
(R, G and B) so as to output the color difference signals odd line ™ d the SI is 2G+B and the S2 is 2R+G+B 
R-Y and B-Y as part of the composite video signal 45 at ev e& line, the circuit comprising: 
for a color television. A single plate CFA-CCD may gamma correction means for receiving the CCD out- 
obtain the color separation and the high-resolution lu- P ut outputting a gamma-corrected sig- 
minance signal according to the color arrangement nal ; 

characteristic of the color filter array by generating delay means for receiving the gamma-corrected sig- 
CCD output signals, so as to repeatedly apply SI 50 nal and outputting 1H- and 2H-line-delayed signals; 
(R+G+2B) and S2 (R+2G) to the 1H line and SI a chrorninance signal processor for receiving the 
(2G+B) and S2 (2R+G+B) to the 2H line, respec- gamma-corrected signal and the 1H- and 2H-line- 
tively. Accordingly, even when a subject producing delayed signals and outputting the television chro- 
two equal luminance signals is to be displayed, since the minance signal and a DC-fluctuation detection 
RGB composition ratios of SI and S2 are different from 55 signal obtained by the gamma correction and gen- 
each other, the difference between the signal levels of erated as a difference signal between S2 and SI of 
SI and S2 occurs. For example, if the colors of the the gamma-corrected signal; and 
displayed object are blue, the 1H line has SI (2B) and S2 a luminance signal processor for receiving the gam- 
(0) and the 2H line has SI and S2 (both equaling B) so ma-corrected signal and the 1H- and 2H-line- 
that DC levels are equal at both lines, but the 1H line is 60 delayed signals, and outputting the television Iumi- 
repeatedly provided with 2B and 0 so that the 2H line is nance signal which is compensated for DC fluctua- 
repeatedly provided with the values B and B, Le., DC ton due to the gamma-correction in response to 
components. Therefore, the conventional circuit com- the DC-fluctuation detection signal, 
position shown in FIG. 1 would be affected by a hori- BRffiF DESCRIFrION OF XHE DRAWINGS 
zontal noise component which is generated on the 65 

screen due to a fluctuation in the DC level after gamma The above object and other advantages of the present 

compensation, which degrades picture quality. That is, invention will become more apparent by describing 

as shown in FIG. 2, gamma compensation circuit Md in detail a preferred embodiment of the present 
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invention with reference to the attached drawings filtered signal: AND gates Gl, G2 and G3 for gating 

in which: the output signals of inverters INV1-INV3 by respond- 

FIG. 1 is a block diagram showing a video signal ing to the output of comparator CP: and an 8-bit adder 

processing circuit of the conventional single plate CFA- AD for adding the low-pass filtered signal to the output 

CCD type color video camera; 5 of AND gates G1-G3. The preset threshold signal TH 

FIG.2 illustrates the DC fluctuation caused by a gen- j s necessary for passing the signal of which level of 

eral gamma compensating circuit; detection signal | S2— SI | is not greater as to affect the 

FIG.3 is a block diagram showing a video signal tjc level and the image, performing the compensation 

processing circuit of a CCD-type color video camera f or t ne part of which the difference of S2 and SI is no 

according to the present invention: 10 longer small. 

FIG.4 is a circuit diagram showing an embodiment of The DC-level compensation value is determined by 
the DC-level compensating means of FIG. 3: dividing the level of the luminance into eight levels so 
FIG.5 illustrates the compensation step of the DC- tnat ^ c compensation may be given to the parts having 
level compensating means of FIG.4; lower DC levels, since the derivative (Le., the slope of 
FIG.6 is a circuit diagram of another embodiment of 15 tne gamma characteristic curve of FIG .5) changes 
the compensator of FIG. 3; and according to the luminance signal level with respect to 
FIG.7 is a detailed circuit diagram of the DC-fluctua- the ^ t and QUtput of compensator 566. This conten- 
tion detection signal generator in the RGB matrix or- fe for ^ D c fluctuation of the lumi- 
cuit of FIG. 3. nance signal and thus avoiding appearance of the hori- 
DET AILED DESCRIPTION OF THE 20 zontal line noise on the screen, since the gamma com- 
INVENTION pensation circuit having a non-linear characteristic is 
. .„ positioned before the luminance and chrominance sig- 
A preferred embodiment of the present invention will ^ separation 
be described in more detail below, with reference to the ^ & another embodi . 

accompanying drawings. 25 0 f compensator S6b. In this embodiment, a read- 

FIG.3 shows a block diagram of the video signal ? teble Tfi and {% 

processing circuit of the CCD type color video camera (enab]ed) m response P to ^ output of 

r Scu^ «U*r C^ so that a^bit compensating signal is 

£,ut ^ ^outputs the gamma-corrected signal. Delay 30 out **orimg£ an -bit " 
circuit 30 consists of a serial connection of a pair of 1H low-pass-fUtered. This 8-bit compensating signal is then 
line delay means 32 and 34, and outputs the gamma-cor- supplied to adder AU. t u A 
rectedsignal as a 1H line delay signal and 2H line delay FIGJ « ; a detailed circuit diagram showmg the 
signal. A chrominance signal processor 40 comprising |S2-S1| detection signal generator m RGB matrix 
RGB m^TSSSrnrS^lTSX the 35 circuit 42 ° f mG *- The d ^ tl0 f ^generator 
g amma<o - rrecte 31i^aT and the 1H and 2H line delay receives the gamma-corrected signal as to obtain a JH- 
signals, and thereby outputs a color difference signal, delayed signal from a one-half horizontal line delay 46 
and simultaneously generates a detection signal accord- adds the delayed signal to the gamma-corrected signal 
ine to the DC fluctuation caused by the gamma correc- at adder AD2, and then provides the ^resulting signal to 
tion via RGB matrix circuit 42. A luminance signal 40 absolute value detection circuit 48 so as to obtain an 
process or 50 comprising a vertical ap^rture^ pTocessor absolute value signal | S2- Sl|. 
52TaTorizontal aperture processor 54, a DC-level com- As discussed, the present invention provides a CCD- 
pensator 56 and an adder 58, receives the gamma-cor- type video camera which is configured so as to perform 
rected signal and the 1H and 2H line delay signals, to gamma-compensation processing before luminance and 
thereby output a luminance signal, 45 chrorninance signal separation, and compensate tor a 

The DC-level compensating means 56 of luminance DC fluctuation caused by the gamma-compensation 
signal processor 50 has a low-pass filter 56a and a com- processing at the luminance signal processor, which can 
pensator 56*, as shown in FIG.4. Low-pass filter 56o eliminate a horizontal noise component due to the 
has a transfer characteristic defined as gamma compensation, so that picture quality can be 

50 enhanced and chip size can be minimized when manu- 
_j facturing integrated circuitry. 

ff(z) = -M^ — What is claimed is: 

1. A video signal processing circuit for a single 
where H represents the transfer function and z rcpre- charge-coupled device (CCD) color video camera said 
seats a variable of the z-transfonn, so as to perform 55 circuit receiving a CCD output signal and outputUng 
low-pass filtering with respect to the 1H line delay television luminance and chrominance signals, and said 
enal CCD out P ut ^S 1141 havm S ,wo different chrominance 

S,g \compensator 566, in response to the detected signal signals SI and S2 alternately arranged, wherein said SI 
I S2-S1 1 supplied from matrix circuit 42 of chromi- is R+G+2B and said S2 is R+2G at an odd Ime and 
nance signal processor 40, outputs the low-pass-filtered 60 said SI is 2G+B and said S2 is 2R+G+B at an even 
signal intact when the detected signal is below a prede- line, said circuit comprising: 

termmed critical signal value, and otherwise the DC gamma correction means for receiving said CCD 
level of the low-pass-filtercd signal is compensated so as output signal and outputting a gamma-corrected 

to be output. In other words, compensator 56* com- signal: 

prises an 8-bit comparator CP for comparing the 8-bit 65 delay means for receiving said gamma-corrected sig- 
detection signal IS2— Sl| with the preset 8-bit thresh- nal and outputting 1H- and 2H-line-delayed signals: 

old signal TH; inverters INV1, INV2 and INV3 for a chrominance signal processor for receiving said 
inverting the three most significant bits of the low-pass gamma-corrected signal and said 1H- and 2H-line- 
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delayed signals and outputting said television chro- 
minance signal and a DC-fluctuation detection 
signal obtained by said gamma correction means 
and generated as a difference signal between S2 
and SI of said gamma-corrected signal: and 5 
a luminance signal processor for receiving said gam- 
ma-corrected signal and said 1H- and 2H-Iine- 
delayed signals, and outputting said television lumi- 
nance signal which is compensated for DC fluctua- 
tion due to said gamma-correction in response to 10 
said DC-fluctuation detection signal. 

2. A video signal processing circuit of a single-plate 
color filter array (CFA) CCD type color video camera 
as claimed in claim 1, wherein said luminance signal 
processor comprises: 

vertical aperture means for receiving said gamma- 
corrected signal and said 1H and 2H line delay 
signals and outputting a vertically apertured signal; 

horizontal aperture means for receiving said 1H line 
delay signal and outputting a horizontally aper- 20 
tured signal: 

DC-level compensating means for receiving said 1H 
line delay signal and then responding with said 
DC-fluctuation detection signal so as to output a 
DC-level-compensated signal; and 25 

an adder for adding the output signals from said verti- 
cal aperture means, said horizontal aperture means 
and said DC-level compensating means, and 
thereby outputting said luminance signal. 

3. A video signal processing circuit of a single-plate 30 
CFA CCD type color video camera as claimed in claim 

2, wherein said DC-level compensating means com- 
prises: 

a low-pass filter for low-pass-filtering said 1H line 
delayed signal; and 35 

a compensator for receiving said low-pass-filter sig- 
nal and a predetermined critical value signal, and if 
said DC-fluctuation detection signal is greater than 
said predetermined critical value signal, perform- 
ing a DC-level compensation and outputting said 40 



DC-level-compensated signal, and otherwise out- 
putting the signal intact. 
4, A video signal processing circuit of a single-plate 
CFA CCD type color video camera as claimed in claim 
3, wherein the transfer characteristic of said low-pass 
filter is defined 



where H represents the transfer function and z repre- 
sents a variable of the z-transform. 

5. A video signal processing circuit of a single-plate 
CFA CCD type color video camera as claimed in claim 
3, wherein said compensator comprises: 
inverters for respectively inverting the three most 

significant bits of said low-pass-filtered signal: 
a comparator for comparing said predetermined criti- 
cal value signal with said DC-fluctuation detection 



gates for respectively gating the output signals of said 
inverters in response to the output signal from said 
comparator: and 

an adder for adding the outputs of said gates to said 
low-pass-filtered signal, so as to output said DC- 
level-compensated signal. 

6. A video signal processing circuit of the CFA CCD 
type color video camera as claimed in claim 3, wherein 
said compensator comprises: 

a comparator for comparing said predetermined criti- 
cal value signal with said DC-fluctuation detection 
signal; 

look-up table means for, in response to the output 
signal of said comparator, being enabled and ad- 
dressed according to said low-pass-filtered signal, 
and thereby generating a compensation signal; and 

an adder for summing said compensation signal and 
said low-pass-filtered signal, so as to output said 
DC-level-compensated signal. 



45 



50 



55 



60 



65 



11/05/2002, EAST Version: 1.03.0002 



